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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
12/10/09 has been entered. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-4, 7-8, 11-12, 19-21, 35, and 38 is rejected under 35 U.S.C. 102(b) as 
being anticipated by Tomioka et al., U.S. Patent 5,897,713. 

Tomioka et al. shows the invention as claimed including a plasma apparatus 
comprising: a plasma chamber 1 configured to receive a process gas; a radio 
frequency (RF) source (57a-57d) configured to generate RF current; an RF antenna unit 
including an active antenna (55a-55b) and a parasitic antenna (55a-55d), the active 
antenna surrounding the plasma chamber, including a first end electrically coupled to 
the RF source to receive the RF current from the RF source, and including a second 
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end coupled to ground, the parasitic antenna surrounding the plasma chamber, wherein 
the parasitic antenna is not electrically coupled to the RF source; and a platen 58 
configured to hold a target 59, wherein each antenna of the RF antenna unit resonates 
RF current and includes electromagnetic field that is effective to pass into the plasma 
chamber and that excites and ionizes the process gas to generate a plasma within the 
plasma chamber, the plasma comprising ions (see figs. 8-13 and their descriptions). 

Concerning claims 2-3, note that the active antenna includes a horizontally- 
extended coil and the parasitic antenna includes a vertically-extending coil. 

With respect to claim 4, note that the apparatus of Tomioka et al. includes a 
parasitic antenna (for example, 55b) that includes a plurality of turns with one end 
grounded. 

Regarding claim 7, note that one of the active and parasitic antennas of the RF 
antenna unit is a horizontally extending coil having a plurality of windings and wherein a 
diameter of innermost winding of the horizontally extending coil in a lateral direction is 
greater than a size of the target in the lateral direction. 

With respect to claim 8, note that the parasitic antenna can be considered to be 
above and coaxial with the active antenna. 

Concerning claim 1 1 , the plasma chamber includes: a horizontal planar section 
positioned above the platen; a vertical cylindrical section extending from the horizontal 
planar section; and a top section coupled to the vertically cylindrical section. 
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Regarding claim 12, the apparatus of Tomioka et al. also includes a horizontal 
planar section and vertical cylindrical section that contain a dielectric 52, and is the top 
section is conductive and grounded (see fig. 10, for example). 

With respect to claims 1 9-21 , note that the RF source can operate at 2 MHz (see, 
for example, col. 9-line 30). 

Concerning claim 35, note that the horizontally and vertically extending coils 
have a plurality of windings. 

Regarding claim 38, Tomioka et al. shows the invention as claimed including a 
plasma apparatus comprising: a plasma chamber configured to receive a process gas; 
a radio frequency (RF) source configured to generate RF current; an RF antenna unit 
including a horizontally-extending active antenna coil (55a-55d) and a vertically 
extending parasitic antenna coil (55a-55b), the horizontally-extending active antenna 
coil that includes a first end coupled to the RF source 39 to receive the RF current from 
the RF source, the vertically-extending parasitic antenna coil being without an electrical 
connection to a power source; and a platen 58 configured to hold a target, wherein the 
vertically-extending parasitic antenna coil induces an RF current into the plasma 
chamber and excites and ionizes a process gas so as to generate a plasma in the 
plasma chamber, the plasma comprising ions. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable overTomioka 
et al., U.S. Patent 5,897,713 in view of Ishimaru, U.S. Patent 5,681,418. 

Tomioka et al. is applied as above but does not expressly disclose wherein at 
least one antenna is liquid cooled. Ishimaru discloses forming a coil 40 which flows 
liquid water coolant therethrough (see col. 5-lines 1 3-21 ). In view of this disclosure, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify the apparatus of Tomioka et al. so as to liquid cool the antenna 
because in such a way overheating of the antenna can be prevented. 
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Claims 13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tomioka etal., U.S. Patent 5,897, 71 3 in view of Fitzsimmons etal., U.S. Patent 
6,626,188. 

Tomioka et al. is applied as above but does not expressly disclose wherein the 
ceramic material is one from a list including aluminum nitride of high purity. 
Fitzsimmons et al. discloses having aluminum nitride walls exposed to the plasma within 
the chamber (see fig. 3 and its description). In view of this disclosure, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the apparatus of Kadomura and Collins et al. so as to form aluminum nitride in 
the plasma chamber because in such a way beneficial results will be produced such as 
the reduction of contamination. 

Regarding the ceramic material being of high purity, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to modify the 
apparatus of Tomioka et al. modified by Fitzsimmons to use a high quality aluminum 
nitride material because in such a way the properties of the material will be improved 
and the apparatus lifetime will also be improved. 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tomioka 
et al., U.S. Patent 5,897,713 in view of Collins et al., U.S. Patent 5,556,501 . 

Tomioka et al. is applied as above but does not expressly disclose wherein the 
top conductive section is made of aluminum. Collins et al. discloses a plasma 
apparatus wherein a top conductive section 17T is made of aluminum and grounded 
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(see fig. 1 and its description). In view of this disclosure, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the 
apparatus of Kadomura so as to comprise the top conductive section of Collins et al. 
because this will allow the improvement of process uniformity. 

Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tomioka 
et al., U.S. Patent 5,897,713 in view of Trow et al., US 5,824,607. 

Tomioka et al. is applied as above but does not expressly disclose wherein the 
top section is liquid cooled. Trow et al. further discloses where a top conductive section 
of the apparatus is cooled by liquid (see col. 4-lines 40-50). In view of this disclosure, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify the apparatus of Tomioka et al. so as to cool by liquid because liquid is 
shown to be an adequate means of cooling a top conductive member of a plasma 
apparatus. 

Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tomioka 
et al., U.S. Patent 5,897,713 in view of Collins, U.S. Patent 5,707,486. 

Tomioka et al. is applied as above but does not expressly disclose a gas source 
controller for maintaining a pressure of a plasma chamber at a predetermined value. 
Collins discloses a controller for controlling the pressure of a plasma chamber (see col. 
1 3-lines 6-20). In view of this disclosure, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to modify the apparatus of Tomioka et 
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al. so as to include the controller of Collins to control the pressure of the plasma 
chamber because such a device would allow for greater controllability over the process 
performed within the apparatus. 

Claims 36 and 40 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tomioka et al., U.S. Patent 5,897,713 in view of Okumura et al., US 5,888,413, 
Chen et al., US 6,527,912 or Becker et al., US 6,899,817. 

Tomioka et al. does not expressly disclose the claimed coil adjuster for adjusting 
a number of turns of the parasitic antenna. Okumura et al. discloses a coil adjuster 
72/64,66/82,83/93 for adjusting the length and the number of turns of a coil (see figs. 
13, 20-23 and their descriptions). Chen et al. discloses a coil adjuster 1 17 for adjusting 
the length and the number of turns of a coil (see figs. 2, 6 and 8, and their descriptions). 
Becker et al. discloses a coil adjuster 24/25 for adjusting the length and the number of 
turns of a coil (see fig. 2 and its description). In view of these disclosures, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the apparatus of Tomioka et a I. so as to allow the coils to have their lengths and 
turns adjusted as suggested by Okumura et al., Chen et al. or Becker et al. because in 
such a way the plasma density can be effectively controlled and adjusted. 

Claims 24-25, 27-28, 31, and 33-34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tomioka et al., U.S. Patent 5,897,713 in view of Trow et al., US 
5,824,607 or Collins et al., U.S. Patent 5,556,501 . 
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Tomioka et al. shows the invention substantially as claimed including a plasma 
chamber comprising: a horizontal planar dielectric section for positioning above a 
platen; a vertical cylindrical dielectric section extending from the horizontal planar 
section; and a radio frequency antenna including a horizontally-extending coil (55a-55d) 
positioned proximate to the horizontal planar dielectric section and a vertically-extending 
coil (55a-55b) positioned proximate to the vertical cylindrical dielectric section, wherein 
one of the horizontally-extending coil and the vertically-extending coil comprises an 
active radio frequency antenna that is electrically coupled to an RF source and other 
one of the horizontally-extending coil and the vertically-extending coil comprises a 
parasitic antenna that is not electrically coupled to the RF source, the active radio 
frequency antenna and the parasitic antenna of the radio frequency antenna including 
radio frequency currents into the plasma chamber that excite and ionize a process gas 
so as to generate a plasma in the plasma chamber (see figs. 8-13 and their 
descriptions). 

Tomioka et al. does not expressly disclose a liquid cooled top conductive section. 
Trow et al. discloses where a top conductive section of the apparatus is cooled by liquid 
(see col. 4-lines 40-50). Additionally, Collins et al. discloses a plasma chamber 
comprising a cooled top conductive section 17T coupled to a vertical dielectric section 
17W (see fig. 1 and its description). In view of these disclosures, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify 
the apparatus of Tomioka et al. so as to include a liquid cooled top conductive section 
coupled to the vertical dielectric section as disclosed by Collins et al. or Trow et al., 
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because in such a way the coupling of the plasma with the wafer will be improved while 
at the same time having improved controllability of the temperature of the chamber 
walls, and because liquid is shown to be an adequate means of cooling a top 
conductive member of a plasma apparatus. 

Concerning claim 25, note that in the apparatus of Tomioka et al. modified by 
Trow et al. or Collins et al., the top conductive section is grounded (see Collins et al. at 
col. 21 -lines 60-67). 

With respect to claim 31 , note that in the apparatus of Tomioka et al. modified by 
Trow et al or Collins et al., the horizontally extended coil is capable of being coupled to 
an RF source. 

Regarding claims 33-34, note that the apparatus of Tomioka et al. modified by 
Trow et al. or Collins et al. discloses: wherein the horizontally-extending coil is spaced 
apart from the target by a first height in a vertical direction and the vertically-extending 
coil is spaced apart from the target by a second height in the vertical direction, the first 
height being less than the second height. Furthermore, the apparatus of Tomioka et al. 
modified by Trow et al. or Collins et al. also discloses: wherein the horizontally- 
extending coil has a plurality of windings and spaced apart from the target by a first 
height in a vertical direction, and wherein a diameter of the innermost winding in a 
lateral direction is greater than the size of the target in the lateral direction. 

Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tomioka 
et al., U.S. Patent 5,897,713 in view of Trow et al., US 5,824,607 and Collins et al., U.S. 
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Patent 5,556,501 , as applied to claims 24-25, 27-28, 31 , and 33-34 above, and further 
in view of Ishimaru, U.S. Patent 5,681 ,418. 

Tomioka et al., Trow et al., and Collins et al. are applied as above but do not 
expressly disclose wherein at least one antenna is liquid cooled. Ishimaru discloses 
forming a coil 40 which flows liquid water coolant therethrough (see col. 5-lines 13-21). 
In view of this disclosure, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the apparatus of Tomioka et al. modified by 
Trow et al and Collins et al. so as to liquid cool the antenna because in such a way 
overheating of the antenna can be prevented. 

Claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tomioka 
et al., U.S. Patent 5,897,713 in view of Trow et al., US 5,824,607 and Collins et al., U.S. 
Patent 5,556,501 as applied to claims 24-25, 27-28, 31 , and 33-34 above, and further in 
view of Kumagai, U.S. Patent 5,916,455. 

Tomioka et al., Trow et al., and Collins et al., are applied as above but do not 
expressly disclose a strike gas inlet. Kumagai discloses a strike gas inlet (see ignition 
chamber 30) whereby plasma is ignited and expelled into the inductively coupled 
plasma chamber (see fig. 1 -2 and their descriptions). In view of this disclosure, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to modify the apparatus of Tomioka et al. modified by Trow et al. and Collins et al., so 
as to comprise a strike gas inlet because in such a way plasma will be more easily 
ignited for processing within the apparatus. 
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Response to Arguments 

Applicant's arguments with respect to claims 1-4, 7-9, 11-16, 18-21, 24-25, 27- 
28, 30-36, 38, and 40 have been considered but are moot in view of the new ground(s) 
of rejection. Furthermore, applicant's arguments and declaration with respect to the 
Kadomura references are persuasive and those references are withdrawn. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luz L. Alejandro whose telephone number is 571-272- 
1430. The examiner can normally be reached on Monday to Thursday from 7:30 to 
6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on 571-272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Luz L. Alejandro/ 
Primary Examiner 
Art Unit 1792 
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